Standard measurements of free thiol on cell surfaces use the uptake of thiol-reactive substances which are incapable of traversing the membrane (reviewed in [l] ). One problem is that dead cells are incapable of excluding such reagents, so that there is a risk of systematically high bias in the results, especially in delicate cells from patients. For example, one group showed a 3OOO% increase in uptake when the concentration of reagent was increased the to a toxic level [2] . It should be possible to overcome this problem by using a fluorescent thiol reagent in a flow cytometric assay. Appropriate gating allows estimates of available thiol in live and dead cells, and also comparison of surface thiol in different cell types in a single preparation. These experiments test the value of one such reagent, lucifer yellow iodoacetamide (LYIA). We measured the effects of large amounts of external thiol on LYIA uptake, and also the effects of plasma thiol concentration on leucocyte surface thiols in situations where the concentration is expected to be low.
LYIA proved toxic to cells at concentrations above 150 pM and it was not found possible to devise a system in which 'total' available surface thiol could be shown to react. In a standard experiment, cells were washed in HBSS, pH 6.8, resuspended at 1.5 x 107/ml, incubated with LYIA (100 pM, pH 7.6) for 30 minutes, washed twice in Hanks buffered salt solution (pH 6.8), transferred to a fresh tube, washed once more and analysed in an EPICS-C flow cytometer (EX 455nm, EM 540 nm with power set to 200 MW at 100 A). For cultured cells, gating was set to measure live and dead cells separately, while for peripheral blood lymphocytes, it was set to measure 3 populations which contain predominantly either lymphocytes, monocytes or neutrophils. In a comparison of 5 cultured cell lines (Table 1) uptake by live cells correlated with size. Uptake by dead cells was usually higher, particularly by an endothelial cell line. To see if surface thiol was affected by external thiol, HOM-2, a B lymphoid cell line was treated with glutathione (1 mM) at pH 6.5 for 30 minutes, followed by a 2 hour incubation at pH 6.5-7.8 and then washed twice more at pH 6.5 before analysis by flow cytometry (Fig 1) . This shows the increase in LYIA uptake on dead cells, which in this system retain approximately 170% more fluorochrome. A high external concentration of free thiol increases the measurable thiol, both internal and external, by up to 100% but that this 'alterable' thiol is labile at high pH.
To test an in vivo situation, blood samples were taken from laboratory personnel and patients with rheumatoid arthritis, in whom plasma thiol levels are sometimes 40% below normal[3, 41. Plasma thiol was measured by a modified Ellman technique [5] , and surface thiol on lymphocytes, monocytes and polymorphonuclear leucocytes by LYIA with flow cytometry. 'Low thiol' was defined as less than 90% of the mean for any particular measurement. From a total of 28 samples from rheumatoid patients and laboratory personnel, 5 had low plasma thiol levels. (All the laboratory personnel with low thiol were selected because they were complaining of 'colds'.) No correlation was found between plasma and surface thiol.
1) The principal of using flow cytometry to measure surface thiol is useful 2) LYIA is not an ideal reagent because it requires activation at a non-standard wavelength and tends to bind non-specifically to cells 3) Cell surfaces may display only about half their potential free thiol at any time 4) In vivo, amounts of peripheral blood leucocyte surface thiol are variable, but relatively insensitive to plasma thiol.
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